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(jiv^sciu luvcijiion relates to improve- 
ments in rotary shears and relates more par- 
ticularly to rotary shears having a construc- 
tion and arrangement of parts whereby the 
rotary cutting-members may be caused to 

IS miss performing a cutting operation durin^ 
one or more of their revolutions, to thus pei? 
mit the cutting of long strips of sheet mate- 
rials into units of various lengths, the axes 
ot the cutting members and their cuttin* 

20 edges extending transversely of the material 
to be sheared. Rotary shears of the type 
above referred to are employed for cutting 
various materials, among which uses may 

o-^ Un^t ^"^^ ^^^'^ °^ transversely cutting long 
25 lengths or strips of sheet metal, pape? and 
other sheet material, into individual sheets of 
desired sizes. 

One of the main objects of the present in- 
o^f ^° provide a superior rotary miss- 

30 cu shear combining accuracy of operation 
with freedom from derangement. 

Another object of the present invention is 
to provide a rotary shear of the character re- 
terred to having a superior construction and • 
cf5 arrangement of parts whereby one of the 
complemental rotary cutter-units may be 
laterally shifted toward and away from the 
other cutter-unit to avoid a cutting action 
when desired, while still maintaining the 
40 two said cutter-units accurately intercon- 
nected and synciironised. 

A feature of the present invention is a 
. miss-cut shear wherein the two rotarv cutter- 
units are interconnected by a gear-train, and 
45 in which one of the said cutter-units can be 
[Price 2/8] 



though the actual cutting operation should 55 
occur while one of the said rotary cutter- 
unite is moving bodily toward the other 
t-urthermore, a construction according to the 
present invention provides a superior rotary 
miss-cut shear having minimum susceptibi- 60 
h^n^Z chattering under the normal strains 
imposed during the actual cutting operation. 
Alternative ways of carrying out the ore- 

scriL'dT''°n -""^ be%frticula7ly de- 
enre / ^""^''^^tive purposes, with refer- 65 
which: accompanying drawings in 

Fig. 1 is a schematic top or plan view of a 
rotary miss-cut shear embodying the pre^ 
sent invention and with the ?utter-unite 70 

cmtrno'V^l'°P''"?'*"S '° ^be transverse 
cutting of the strip of sheet-material: 

the'^Se-2i-2 o/ ^^^"^^ ^^^^ 

talct^V^he I^ntn°S°Ft^^^ ^^^^ 

wifWh"^ in/ "^^^ s'd^ elevation 

with the end-cover removed; 

. Fig 5 is a view similar to Fig. 4 but show 

mg the parts in the positioni wSich thS SO 

assume during a cut-missing phase of opera- 

r^Zl^' ^u^ ^ schematic view indicating the 
relationship of the cutter-units and cStter- 

S efflff^o""'"". P^^'^ adjusted S5 

o effect a cut for each two revolutions of 
the said cutter-units; '"nun^ oi 

Fig. 7 is a view similar to Fig. 6 but indi- 

cu ler'shrftin'f '"""^'P-^' "i^ cufter-units and 
cutter-shifting eccentric when the parte are 90 
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Rotary Miss-Cut Shears 



L Karl William Hallden, a Citizen of 
the United States of America, residing at 
108, Center Street, Thomaston, County of 
^ Litchfield and State of Connecticut, United 
s States of America, do hereby declare the in- 
vention, for which I pray that. a patent may 
be granted to me, and the method by which 
it is to be performed, to be particularly de- 
scribed in and by the following statement:- - 
10 The present invention relates to improve- 
rnents in rotary shears and relates more par- 
ticularly to rotary shears having a construc- 
tion and arrangement of parts ^vhereby the 
^ rotary cutting-members may be caused to 
15 miss performing a cutting operation during 
one or more of their revolutions, to thus pei? 
mit the cutting of long strips of sheet mate- 
rials into units of various lensths. the axes 
of the cutting members and" their cutting 
-0 edges extending transversely of the material 
to be sheared. Rotary shears of the type 
above referred to are employed for cutting 
various materials, among which uses may 
be mentioned that of transversely cutting lon*^ 
2o lengths or strips of sheet metal, paper and 
other sheet material, into individual sheets of 
desired sizes. 

One of the main objects of the present in- 
vention is to provide a superior rotary miss- 
30 cut shear combining accuracy of operation 
with freedom from derangement. 

Another object of the present invention is 
to provide a rotary shear of the character re- 
ferred to having a superior construction and • 
35 arrangement of parts whereby one of the 
complemental rotary cutter-units may be 
laterally shifted toward and awav from the 
other cutter-unit to avoid a cutting action 
when desired, while still maintaining the 
40 two said cutter-units accurately intercon- 
nected and synchronised. 

A feature of the present invention is a 
miss-cut shear wherein the two rotary cutter- 
units are interconnected by a gear-train, and 
45 in which one of the said cutter-units can be 
[Price 2/8] 



laterally shifted toward and away from the 
other cutter-unit without so shifting any of 
the members of the said gear-train that they 
fail to intermesh substantially on their re- 
spective pitch-lines. 50 

A rotary shear constructed in this manner, 
while having relatively-displaceable comple- 
mental rotary cutter-units, will still effectively 
cut sheet metal or other sheet material even 
though the actual cutting operation should 55 
occur while one of the said rotary cutter- 
units IS moving bodily toward the other. 
Furthermore, a construction according to the 
present invention provides a superior rotary 
miss-cut shear having minimum susceptibi- 60 
lity to chattering under the normal strains 
imposed during the actual cutting operation 

Alternative ways of carrying out the pre- 
sent invention will now be particularly de- 
scribed, for illustrative purposes, with refer- 65 
ence to the accompanying drawings in 
which: 

Fig, 1 is a schematic top or plan view of a 
rotary miss-cut shear embodying the pre- 
sent invention and with the cutter-units 70 
shown as co-operating to effect the transverse 
cutting of the strip of sheet-material; 

Fig. 2 IS a vertical sectional view taken on 
the line 2 — 2 of Fig. 1; 

Fig. 3 is a broken horizontal sectional view 75 
taken on the line 3—3 of Fis, 2: 

Fig. 4 is a broken view fn side elevation 
with the end-cover removed: 

Fig. 5 is a view similar to Fis. 4 but show- 
ing the parts in the positions which thev SO 
assume during a cut-missing phase of opera- 
tion: 

Fig. 6 is a schematic view indicating the 
relationship of the cutter-units and cutter- 
shifting eccentric when the parts are adjusted S5 
to effect a cut for each two revolutions of 
the said cutter-units; 

Fig. 7 is a view similar to Fig. 6 but indi- 
cating the relationship of the cutter-units and 
cutter-shifting eccentric when the parts are 90 
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adjusted to effect a cut for each three revolu- 
tions of the cutter- units; 

Fig. 8 is a view similar to Figs. 6 and 7 
but indicating the relationship of the cutter- 
5 units and cutter-shifting eccentric when the 
parts are adjusted to effect a cut for each 
four revolutions of the cutter-units: 

Fig. 9 is a view in side elevation similar 
to Fig. 4 but showing a modified form of the 
10 present invention; and 

Fig. 10 is a horizontal sectional view 
taken on the line 10 — 10 of Fig. 9. 
The Structure of Figs. 1 to S Inclusive 
The structure shown in the figures re- 
lo f erred to includes two laterally-spaced-apart 
frame-units respectively generally designated 
by the reference characters 10 and 11 and 
rigidly held in spaced relationship bv a spac- 
mg-member 12, as is especially well shown 



20 in Fig. 2, 

Each frame-unit 10 and 11 comprises a 
substantially U-shaped lower frame-member 
I J having the upper ends of its arms sur- 
_ mounted and interconnected by a cap 14. as 
25 is especially well shown in Figs. 4 and 5. 
The U-shaped frame-member 13 and its com- 
plemental cap 14 of each frame-unit 10 and 
11^ as thus shaped and assembled provide a 
substantially-rectangular opening 15 in each 
30 of the said frame-units. 

Accommodated in the opening 15 of the 
frame-unit 10 is a plate-like cutter-carrier 16 
and similarly accommodated in the opening 
15 of the frame-unit 11 is a plate-like cutter- 
3o carrier 17, as may be readily seen by refer- 
ence to Figs. 2 and 3. The cutter-carrier 16 
IS mounted for turning movement adjacent 
its forward upper corner upon a shaft 18 
around wiiich the said cutter-carrier is 
40 adapted to swing in a manner as will here- 
inafter appear. The inner end of the shaft 

18 is supported in and secured to a bracket 

19 which, in turn, is fastened to the forward 
leg of the adjacent U-shaped frame- member 

4o 13. The outer end of the shaft 18 is sup- 
ported in and rigidly connected to an end- 
cover 20 secured to the outer face of the 
frame-unit 10, as is particularly well shown 
in Figs. 2 and 3. 
50 The cutter-carrier 17 is mounted for turn- 
ing movement adjacent its forward upper 
corner upon a shaft 21. The said shaft 21 is ' 
arranged in axial alignment with the shaft 
_ 18 and has its inner end supported in and 
55 rigidly connected to a bracket 22 secured to 
the inner face of the adjacent portion of the 
frame-member 13 as is especially well shown 
in Fig. 3. The cutter-carrier 17 is adapted 
to swing about the shaft 21 as a center, all 
60 for purposes as will hereinafter appear. The 
outer end of the shaft 21 is secured to and 
supported in an end-cover 23 rigidly attached 
to the outer face of the frame-unit 11, as is 
_^ shown in Figs. 2 and 3. 
65 Supported for rotation at its respective 



opposite ends in the caps 14 — 14 of the re- 
spective frame-units 10 and 11. is an upper 
cutter-umt generally desianated by the re- 
ference character 24, TJie said cutter-unit 
mcludes a drum -25, a cuttins-blade 26 and 
a shaft 27 to which the said drum is rigidly 
coupled in any suitable manner and from 
both of the respective opposite ends of which 
latter the said shaft 27 projects, as is especi- 
ally vvell shown in Fig. 2. The cutting-blade ' 
26 IS mounted in the outer surface of the 
drum 25 so as to project bevond the peri^ 
phery, for purposes as will hereinafter ap- 
pear. Preferably, the said cuttina-blade 26 
IS of such character as will permit its ready i 
removal and replacement with respect to the 
drum 25, 

The projecting end of the shaft 27 which 
rotates in the cap 14 of the frame-unit 10 
also turns in the end-cover 20 and has risidly ^ 
mounted upon it a gear-wheel 28 mesliinr^ 
into and driving a g^ear-wheel 29 mounted 
for rotation upon the shaft 30 supported by 
the adjacent cap 14. The izear-wheel 29 is 
located forwardly of the gear-wheel 28 ^md 9 
in turn meshes into and drives a gear-wheel 
31 located below it and freelv rotating on 
the shaft 18 upon which the cutter-carrier 16 
is also mounted for swinging movement as ' 
is especially well shown in" Figs. 4 and 5. In 9 
turn, the gear-wheel 31 just referred to 
rneshes into and drives a gear-wheel 32 ' 
rigidly mounted upon the adjacent end of a 
shaft 33 which will be presently described. 

The shaft 33 is located below and in sub- I( 
stantial parallelism with the shaft 27 and ■ = 
bears at its respective opposite ends in the * ' 
cutter-carriers 16 and 17 as is especially well 
shown in Figs. 2 and 3. The said shaft 33 
forms a feature of a lower cutter-unit gener- IC 
ally designated by the reference characTer 34 
and which also includes a drum 35 rigidly 
mounted upon the shaft 33 and in turn 
carrying in its outer surface a cutting-biade 
36 adapted to co-operate with the cutting- 1 1 
blade 26 previously described. 

The gear-wheel 32 above described does 
not mesh into the gear-wheel 28 and turns in 
a direction oppositely with respect thereto as 
is indicated in Fig. 4. The said gear-wheel 11. 
32 together with the entire cutter-unit 34 
moves bodily around the shafts IS and 21 as 
a common center when the cutter-carriers 16 
and 17 are swung in a manner as will be 
hereinafter described. i2{ 

For the purpose of concurrently rocking 
the cutter-carriers 16 and 17 to advance and 
retire the cutter-unit 34 into and out of co- 
operative relationship with respect to the 
cutter-unit 24, there is provided a shaft 37 I2t 
journalled for rotation adjacent its respective 
opposite ends in the spacing-member 12 
(Fig. 2) and projecting at its opposite ends 
through the end-covers 20 and 23. Respec- 
tively in registration with the cutter-carriers 130 
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16 and 17, the shaft 37 has rigidly mounted 
thereon two similar cutter-shifting eccentrics 
38 — 38. Each eccentric 38 — 38"fits within 
one of two similar siide-blocks 39 — 39 re- 
Sspectively mounted with capacity for sliding 
movement in a substantially-horizontal direc- 
tion in the forked lower portions of the 
cutter-carriers 16 and 17. Each slide-block 
39 is retained in place and guided for recip- 
10 rocating movement in the direction specified 
by means of one of two retaining-plates 
40 — 40 respectively secured to the under sur- 
faces of the cutter-carriers 16 and 17. 

At its projecting end adjacent the cutter- 
15 carrier 17, the shaft 37 above referred to is 
connected by means of a coupling 41 to a 
lower shaft 42 extending coaxially with re- 
spect thereto and journaiied adjacent its re- 
' spective opposite ends in a gear-train hous- 
20 ing 43, as is indicated in Fig. 2. 

Also journaiied in the respective opposite 
ends of the housing 43 is an intermediate 
shaft 44 located above and extending in 
parallelism with the shaft 42. Located in 
25 turn above the shaft 44 is a main shaft 45 
also journaiied adjacent its respective oppo- 
site ends in the housing 43 and extending in 
parallelism with both of the shafts 42 and 
44 and arranged in axial alignment with the 
30 shaft 27 of the upper cutter-unit 24 and con- 
nected thereto by a coupling 46. The main 
shaft 45 not only directly drives the upper 
cutter-unit 24 but also drives the shaft 37 
upon which the eccentrics 38 — 38 are 
35 mounted at various speed-ratios, in a man- 
ner as will hereinafter appear. 

In the particular instance shown, the main 
shaft 45 has rigidly mounted upon it within 
the casing 43, a gear-wheel 47 meshing into 
40 and driving a gear-wheel 48 in turn rigidly 
mounted upon the intermediate shaft 44 pre- 
ferably in such manner that the latter shaft 
rotates once for each revolution of the main 
shaft 45. The intermediate shaft 44 has 
45 rigidly mounted upon it a gear-wheel 49 
which meshes into and drives a gear-wheel 
50 mounted with freedom for rotation upon 
the lower shaft 42, but held against axial dis- 
placement with respect thereto. In the pre- 
50 sent instance, the gear-wheels 49 and 50 are 
so proportioned that the latter gear-wheel 
rotates at one-quarter the speed of the gear- 
wheel 49 and hence one-quarter the speed 
of the main shaft 45. 
55 The intermediate shaft 44 within the gear- 
train housing 43 also has rigidly secured to 
it a gear-wheel 51 meshing into and driving 
a gear-wheel 52 mounted with freedom for 
rotation upon the lower shaft 42 but held 
60 thereon against axial displacement. In the 
instance shown, the respective diameters of 
the gear-wheels 51 and 52 are such that the 
latter gear-wheel makes but one-third revo- 
lution for each full revolution of the mating 
65 gear-wheel 51. 



Adjacent its outer end, the intermediate 
shaft 44 has rigidly mounted upon it a gear- 
wheel 53 meshing into and driving a gear- 
wheel 54 mounted upon the lower shaft 42 
for rotation relative thereto but stabilised 70 
against axial displacement. In the instance 
shown, the gear-wheels 53 and 54 are so re- 
lated that the latter will be driven at one- 
half the speed of the gear-wheel 53. 

On its inner face adjacent the cutter-units 75 
24 and 34. the gear-train housing 43 is pro- 
vided with fixed clutch-teeth 55 surrounding 
the adjacent end of the lower shaft 42 and 
designed and adapted to be engaged by 
clutch-teeth 56 formed on the adjacent end SO 
of a tubular clutch-member 57. The clutch- 
member 57 is mounted upon the shaft 42 
with freedom for sliding movement in an 
axial direction but is held against rotation 
relative to the said shaft by a key 58. S5 

At its right end (as viewed in Fig. 2), the 
sliding clutch-member 57 is formed with 
clutch-teeth 59 which are adapted to be en- 
gaged with clutch-teeth 60 formed on the 
adjacent side of the gear-wheel 50. 90 

On its right side (as viewed in Fig. 2) the 
gear-wheel 52 is formed with clutch-teeth 61 
adapted to be engaged by clutch-teeth 62 
formed on the adjacent end of a sliding 
tubular clutch-member 63. The said clutch- 95 
member is mounted upon the lower shaft 42 
with capacity for sliding movement axially 
with respect thereto but held against relative 
rotation by means of a key 64. 

At its end adjacent the gear-wheel 54 the 100 
clutch-member 63 is provided with clutch- 
teeth 65 adapted to be interengaged with 
clutch-teeth 66 formed on the adjacent face 
of the gear-wheel 54. 

Exterior of the gear-train housing 43 and 105 
at its end remote from the cutting-units 24 
and 34 the main shaft 45 has rigidly 
mounted thereon a gear-wheel 67 which 
meshes into and is driven by a gear-wheel 
68 rigidly mounted upon a shaft 69 as is 110 
indicated in Fig. 1. At its end remote from 
the gear-wheel 68 the said shaft 69 extends- 
into a speed-changing unit generally desig- 
nated by the reference character 70. The 
said speed-changing unit may be of any of 1 1 5 
the well-known forms common in the art 
and providing for an infinite number of speed 
changes within their rated capacities. In the 
instance shown, the shaft 69 has mounted 
upon it a cone 71 driven by a reversely-taper- 120 
ing complemental cone 72 through the in- 
termediary of a laterally-shiftable belt 73. 
The last mentioned cone 72 is mounted 
upon a shaft 74 which in turn carries a gear- 
wheel 75. The gear-wheel 75 meshes'into 125 
and is driven by a gear-wheel 76 mounted 
upon a drive-shaft 77 extending axially with 
respect to and connected by means of a coup- 
ling 78 to a motor shaft 79" as is indicated 
in Fig. 1. The shaft 79 forms a feature of 130 
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an electric motor or other suitable prime- 
mover 80. 

In addition to its gear-wheel 76 the drive- 
shaft 77 also has rigidly mounted upon it a 
5 gear-wheel 8 1 meshing into and driving a 
gear-wheel 82 in turn rigidly mounted upon 
a feed-shaft 83. At its end, remote from the 
gear-wheel 82, the feed-shaft 83 has rigidly 
mounted upon it a gear-wheel 84 which 

10 meshes into and drives a gear-wheel 85 con- 
nected to and driving a feed-roll 86. The 
said feed-roll extends transversely above the 
strip or length of sheet-material indicated at 
87 and which it is desired to sever into a 

15 plurahty of individual sheets. The feed-roll 

86 may form a feature of any suitable feed 
mechanism serving to feed the sheet-material 

87 between the compiemental upper and 
lower cutter-units 24 and 34 and requires no 

20 detailed illustration or description therein. 
Th£ Operation of the Stkucture of 

tiGS. 1 TO 8 Inclusive 
For purposes of description, let it be 
assumed that the motor 80 is energised and 

25 is therefore rotating the feed-roll 86 to move 
the sheet material 87 in the direction indi- 
cated and that the said motor is also driving 
the main shaft 45. i lie main shaft 45 under 
the present circumstances will directly drive 

30 the upper cutter-unit 24 and in turn the in- 
terconnecting train of gears 28, 29, 31 and 
32 will effecrthe rotation of the lower cutter- 
unit 34 in synchronism with the upper* cutter- 
unit 24 regardless of whether or not the two 

35 said cutter-units are laterally toward each 
other or laterally away from each other or 
at any intermediate position. During their 
rotary movements, the respective cutting- 
blades 26 and 36 will always occupy the 

40 same positions relative to the sheet-material 
though they will coact to effect a cut only 
when the lower cutter-unit 34 is moved later- 
ally upwardly toward the upper cutter-unit 
24 into the position indicated in Figs. 2, 3 and 

45 4 of the drawings. 

If it is desired to have the cutter-units 24 
and 34 effect a severing of the sheet-mate- 
rial 87 once during each revolution of the 
said cutter-units, the shaft 37 will be turned 

50 until the eccentrics 38 — 38 are in their 
uppermost positions as indicated in Fig. 4. 
The said eccx:ntrics may be locked, in this 
position by moving the clutch-member 57 
from the right to left (as viewed in Fig. 2) 

55 to engage its clutch-teeth 56 with the station- 
ary clutch-teeth 55 of the housing 43 where- 
upon the shaft 42. the shaft 37 and the eccen- 
trics 38 — 38 will be locked against rotation. 
Under these circumstances, the cutting- 

6:1 blades 26 and 36 will coact once for each 
revolution of the drums 25 and 35 to trans- 
versely sev^^r the sheet-material 87 as the 
said material is fed between the two cutter- 
units by the feed-roll 86 or its equivalent. 

GS Now let it be assumed that it is desired to 



cut oil sheets somewhat longer than was the 
case when the cutter-units 24 and 34 coacted 
once for each revolution thereof. With this 
objective in mind, the clutch-member 57 may 
be moved into the position in which it is 70 
shown in Fig. 2 and the clutch-member 63 
may be moved from left to right (Fig. 2) to - 
engage its clutch-teeth 65 with the clutch- 
teeth 66 of the gear-wheei 54. Under these 
conditions, the said gear-wheel 54 will be 75 
coupled to and will derive the shaft 42 one- 
half revolution for each revolution of the 
main shaft 45 or in other words, one revo- 
lution for each two revolutions of the said 
main shaft as schematically indicated in Fig. SO 
6. 

Under the conditions just above described, 
the eccentrics 38 — 38 will have swung the 
cutter-carriers 16 and 17 down to their Tower . 
limits when the cutter-blades 26 and 36 are 85 
in registry during one revolution of the cut- 
ter-units 24 and 34 (Figs. 5 and 6) to thus 
miss the cutting of tlie" sheet at this time, 
though when the said blades register on the 
next successive revolution of the cutter-units 90 
24 and 34 the eccentrics 38 — 38 will by that 
time have restored the lower cutter-unit 34 
into the position in which it is indicated in 
Fig. 4 and thereby cause Jie culting-blades 
26 and 36 to co-operate to sever the sheet- 95 
material 87. 

Should it be desired to cause the cutter- 
units 24 and 34 to eifcct the severing of the 
sheet-material 87 only on each third revolu- 
tion to thereby produce still longer sheet- 100 
units, the clutch-member 57 may be left in 
the position in which it is indicated in Fig. 
2 and the clutch-member 63 moved from 
right to left (as viewed in Fig. 2) to engage 
its clutch-teeth 62 witii the clutch-teeth 61 105 
of the gear-wheel 52. Under these condi- 
tions, the gear-wheel 52 will be rigidly 
coupled to the shaft 42 and hence to the 
shaft 37 and will effect the rotation of the 
cutter-shifting eccentrics 38 — 38 at the rate HO 
of one-third revolution for each full t evolu- 
tion of the main shaft 45 or in other words, 
at the rate of one revolution for each three 
revolutions of the said main shaft as is 
schematically represented in Fig. 7. 115 

Under the conditions just above described, 
the cutting-blades 26 and 36 will be in posi- 
tion to co-operate only for once each three 
revolutions of the cutter-units 24 and 34 and 
hence the cut-off^ sheets will be longer than 120 
under the previous settings described. 

Now let it be assumed that it is desired to 
have the cutting-blades 26 and 36 co-operate 
only once during each four revolutions (three 
miss-cuts) of the cutler-units 24 and 34, the 125 
clutch-member 63 should be moved into the 
position in which it is indicated in Fig. 2 
and the clutch-member 57 moved from^Ieft 
to right from its position indicated in Fig. 2. 
The described movement of the clutch-niem- 130 
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ber 57 will engage its clutch-teeth 59 with 
the clutch-teeth 60 of the gear-wheel 50 
thereby rigidly coupling the latter to the 
shaft 42 and hence also to the shaft 37 and 
5 the eccentrics 38—38. Under these condi- 
tions, the shaft 42 and hence the eccentrics 
38 — 38 will turn only one-quarter revolution 
for each full revolution of the main shaft 45 
or in other words, the eccentrics 38—38 will 
10 turn at the rate of only one revolution for 
each four revolutions of the main shaft 45 
and hence of the cutter-units 24 and 34, 

Under the conditions just above described, 
the lower cutter-unit 34 will be sufficiently 
15 away from the upper cutter-unit 24 to avoid 
the coaction of the cutting-blades 26 and 36 
during three full revolutions of the said cut- 
ter-units and the said blades will coact to 
effect a cutting operation only once in each 
20 four revolutions of the said cutter-units. 

±^rom the foregoing it will be apparent that 
the shifting of the clutch-members 57 and 63 
as described changes only the rate of move- 
ment between the rotary cutter-units 24 and 
25 34 on the one hand and the cutter-shifting 
eccentrics 38—38 on the other hand. 

The rotary speeds of the cutter-units 24 
and 34 relative to the linear speed of the 
strip of sheet-material 87 may be conveni- 
30 ently altered by shifting the belt 73 of the 
speed-changing unit 70, in a manner well 
known in the art. 

When the cutter-carriers 16 and 17 are 
swung to advance and retire the cutter-unit 
35 34 with respect to the cutter-unit 24, the gear- 
wheel 32 will, of course, move bodily with 
the said cutter-carriers but will move in a^ 
path concentric with respect to the axis of' 
rotation of the gear-wheel 31 and hence the 
40 accurate pitch-line mesh between the two 
gears 32 and 31 will not be disturbed re- 
gardless of the position of the said cutter- 
carriers jL6 and 17. 

It will also be observed from Fig. 4 that 
45 the rotary axis of the eccentrics 38 lies in, 
or substantially in, the plane in which the 
rotary axes of the cutter shafts 27 and 33 
lie. In thus co-ordinating the eccentrics 38 
with the cutter shafts 27 and 33, and by 
50 having the eccentrics 38 drive the slide blocks 
39 in the carriers 16 and 17, respectively, the 
rocking forces imparted by these eccentrics 
to these carriers as well as the very consider- 
able reacting shear forces of the blade 36 are 
55 only to a negligible extent transmitted to the 
pivot shafts 18 and 21 of the carriers 16 and 
17, respectively, wherefore these pivot shafts 
are hardly subjected to bending stresses and 
their bearings show little wear even after a 
60 long time of use. This freedom from wear 
of the bearings of the pivot shafts 18 and 21, 
in conjunction with the lack of appreciable 
bending stresses in these pivot shafts, go far 
toward preventing appreciable wear of the 
65 meshing gears 28, 29, 31 and 32 over a long 



period of time, rurlher, the rocking forces 
imparrea by tue eccentrics jts to tne earners 
io ana l / ana tUe very consicleraoie reactmg 
.snear rorces ox tiie blaae Jo set up only com- 
pressive stresses m taese earners oeuveen me 70 
cutter shatt 33 and ttie siide biocKs jy, ana 
tnese compressive stresses are entirely narm- 
less. Accorauigiy, only tne cutter snatts z/ 
and 33 and dtie eccentrics carrying snatt 3/ 
ana tneir respecave oeanngs are suojected to 75 
considerable stresses, and cuese may reaaily 
be constructed to withstand these stresses 
successfully for a long period of use. 

. The 5TRUCTURH OF J-IGS. 9 AND iO 

_ The rotary miss-cut shear illustrated in 80 
Figs. 9 and lO is basically tlae same as tde 
previously-described rotary miss-cut shear, 
though aiifering ia some aetails. The same 
upper and lower cutter-units 24 and 34 are 
employed as well as other similar parts all 85 
of which will bear reference characteirs cor- 
respondmg to those employed in connection 
witli the description of the first- described 
structure. 

Like the preceding structure, the structure 90 
of Figs. 9 and 10 includes two laterally- 
spaced-apart frame- units respectively gener- 
ally designated by the reference characters 88 
and 89 rigidly neid in spaced relationship 
by a spacing-member 90 indicated in Fig. iO. 95 

Each frame-unit 88 and 89 includes a sub- 
stantially U-shaped lower frame-member 91 
similar to the previously-described frame- 
member 13 save that its substantially-rectan- 
gular opening 92 is of a lesser width than 100 
. the previously-described opening 15. Fur- 
^thermore, the lower frame-member 91 Is 
""formed in each of the respective opposite 
sides of its opening 92 with one of two simi- 
lar guide-grooves 93-93. Secured to and ex- 105 
tending across the otherwise open upper end 
of the lower frame-member 91 is a cap 94 
similar to the previously-described cap 14. 

Mounted for vertical reciprocation in the 
respective guide-grooves 93—93 of the lower 110 
frame-members 91—91, is one of two simi- 
lar plate-like cutter-carriers 95 and 96. The 
inverted U-shaped lower portion of each 
cutter-carrier 95 and 96 receives one of the 
two similar slide-blocks 39 — 39 previously 115 
described. Each of the said slide-blocks is 
retained in place and guided for reciprocat- 
ing niovcment in a substantially-horizontal 
direction by a retaining-plate 97 rigidly 
secured to the under surface of the cutter- 120 
carrier in which tiie given slide-block 39 is 
mounted. 

The turning movement of the shaft 37 will 
cause the cutter-carriers 95 and 96 to recip- 
rocate vertically to advance and retire the 125 
lower cutter-unit 34 toward and away from 
the upper cutter-unit 24 to effect the same 
results described in connection with the 
structure of Figs. I to 8 inclusive. 

In the structure now being described, the 130 
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series of gear-wheels 28. 29, 31 and 32 are 
meshed in series in the same manner pre- 
viously described and will remain so mestied 
despite the movement of the cutter-carriers 
5 95 and 96. Instead, however, of the gear- 
wheel 32 swinging about the axis of the gear- 
wheel 31, it moves in a path substantially 
perpendicular with respect to a line drawn 
between the respective centers of the two 

10 said gears. Due to the four gear series de- 
scribed, the movement of the gear-wheel 32 
relative to the gear-wheel 31 is so relatively 
slight that it does not change the correct 
pitch-line meshing of the two said gears to 

15 a harmful extent. 

What I claim is : — 

1. Rotary miss-cut shearing machine hav- 
ing the cutter shafts permaaently intercon- 
nected by gearing so as to rotate at the same 

20 speed in opposite directions, one cutter shaft 
being mounted in a relatively fixed frame 
part whilst the other cutter shaft is mounted 
in a carrier which is movable with respect 
to the frame so that the said other cutter can 

25 be bodily displaced transversely of its axis 
towards and away from the said one cutter 
shaft, the interconnecting gearing comprising 
a spur gear on each cutting shaft, the radii 
of said gears being equal and less than the 



radius of the paths swept by the shearing 30 
edges of the cutters, and a pair of intermesh- 
ing idler gears each of which also meshes 
with a respective one of the cutter shaft 
gears; an eccentric for controlling the neces- 
sary movements of the carrier in accordance 35 
with the required ratio between the number 
of cuts and the number of revolutions of the 
cutter shafts: separate drives for the cutters 
and the said eccentric; and a variable ratio 
connection between the said drives. 40 

2. A machine according to Claim 1 
wherein the carrier is adapted to rock about 
the axis of rotation of one of the idler gears. 

3. A machine according to Claim I 
wherein the carrier is adapted to slide in the 45 
frame in a direction lying in the plane con- 
taining both cutter axes, and perpendicular 

to the said axes. 

4. A rotary miss-cut shearing machine 
constructed and adapted to operate sub- 50 
stantially as • hereinbefore particularly de- 
scribed with reference to the several figures 

of the accompanying drawings. 

CECIL HOLLINS, 
Fenwick House, 
292. High Holborn, London, W.C.I, ^ 
Agent for the Applicant. 
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